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| INTRODUC TI ON
High-quality care is a priority in health care systems and is described as the provision of appropriate, efficient and effective services that result in optimal outcomes for patients (Sidani & Braden, 1998) .
Nursing is well positioned in the health care system to contribute to optimal outcomes for patients and families (Smolowitz et al., 2015) .
In Canada, there are currently over 400 000 nurses who play important roles in the delivery of health care services in all sectors of the health care system (Canadian Institute for Health Information, 2015) . Evaluating the contribution of the nursing profession to the quality and cost of care is necessary for demonstrating the importance of the nursing workforce in different health care settings, for holding nurses accountable for their contribution to patient care and for providing evidence to inform discussions by key stakeholder groups regarding the implementation and optimization of nursing in practice (Dubois, D'Amour, Pomey, Girard, & Brault, 2013; Sidani & Irvine, 1999) . The Nursing Role Effectiveness Model (NREM) was developed to assist with the challenging tasks of assessing the contribution of nursing to quality care and outcomes in a multidimensional health care environment (Irvine, Sidani, & Hall, 1998b) (Figure 1 ). The overall aim of this paper is to synthesize literature that has used the NREM to assess its applicability for use in the primary health care setting. We have focused the discussion on nursing in the primary health care setting as policy-makers and health care administrators are seeking evidence to inform the integration and optimization of registered nurses (RNs) in primary health care teams, specifically to address the needs of complex patients.
Research examining the contribution of nurses to health care has been primarily conducted in the acute care setting and has focused on staffing, occurrence of adverse events, role enactment and work environment (Doran, Sidani, Keatings, & Doidge, 2002) . In acute care, there is substantial evidence demonstrating the positive effects of nursing on reducing adverse patient outcomes (Doran et al., 2002; Dubois, D'Amour, Tchouaket, et al., 2013) . For example, reduced adverse events are significantly associated with a higher number of hours of care delivered by RNs (Dubois, D'Amour, Tchouaket, et al., 2013; Kane, Shamliyan, Mueller, Duval, & Wilt, 2007; Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002) . Nurses have continuously shown their ability to meet many objectives of primary health care (Norful et al., 2017) . They have responsibilities in primary health care, including patient engagement, leading teams to improve care of patients, coordinating care and promoting population health (Bodenheimer & Mason, 2016 ). Yet, in the primary health care setting, little research has examined the contributions of nurses to patient, provider or system-level outcomes. There are several challenges associated with assessing nursing role effectiveness in the primary health care setting, including the multifaceted nature of outcomes, lack of nursing specific data (e.g. unique billing/fee codes for patient care delivered) and the need to understand factors that precede favourable or unfavourable outcomes (Irvine, Sidani, & Hall, 1998a) . Therefore, we will use the information gathered from this review to inform our discussion about the use of NREM in the primary health care setting.
| BACKG ROU N D

| Nursing role effectiveness model
The NREM was developed based on the Donabedian (1966) structure-process-outcome model of quality care and a comprehensive literature review on nursing-sensitive patient outcomes and the effectiveness of nursing in acute care (Donabedian, 1966; Doran, 2003 Doran, ,2011 Irvine et al., 1998b ; Figure 1 ). In comparison with the Donabedian (1966) structure-process-outcome model of quality care, it includes more variables and incorporates several nursing specific components allowing for the conceptualization of the nursing contribution to patient outcomes (Irvine et al., 1998b) .
| Structure component
The structure component consists of patient, nurse and organizational variables that influence the processes and outcomes of care (Irvine et al., 1998b (Doran, 2011; Irvine et al., 1998b) .
| Process component
The process component is focused exclusively on nursing processes, or interventions, which are treatments, procedures or actions that the nurse performs to enhance the patient's health status or patient's behaviour to move towards a desired outcome (Bulechek & McCloskey, 1999; Sidani & Braden, 1998) . Nurses' activities are grouped into three roles that they assume to deliver patient care, namely independent, medical care-related and interdependent roles. The independent role is described by activities that nurses initiate and undertake autonomously, without a physician's order, to respond to patient needs.
Independent role activities include those where only nurses are held accountable, such as patient triage and assessment, nursing interventions and evaluation of patient/family education (Doran, 2003 (Doran, , 2011 Doran et al., 2006b; Irvine et al., 1998b) . The medical care-related role is characterized by activities that are part of the expanded scope of nursing practice, initiated by nurses in response to physician orders.
This involves implementation and coordination of care, evaluation of the patient's response to care and the use of nurses' clinical judgements (Irvine et al., 1998a (Irvine et al., , 1998b Sidani & Irvine, 1999) . The interdependent role consists of activities that nurses perform in association F I G U R E 1 Adapted from the Nursing Role Effectiveness Model (Irvine, Sidani, & Hall, 1998b) .
with other health care providers. It also includes activities that nurses undertake which other health care professionals are dependent on for accomplishing their own activities, including team communication, coordination of care and health system maintenance and improvement (Doran, 2003 (Doran, , 2011 Irvine et al., 1998b) .
| Outcome component
The outcome component consists of nursing-sensitive patient outcomes. Nursing-sensitive outcomes are defined as "those that are relevant, based on nurses' scope and domain of practice and for which there is empirical evidence linking nursing inputs and interventions to the outcomes" (Doran, 2003) . The nursing-sensitive outcomes that are included in the model were identified through a literature review and organized into six different categories, namely:
(i) prevention of adverse occurrences, such as injury or nosocomial infections; (ii) clinical outcomes, including symptom control and management; (iii) patient's knowledge of the disease, its associated treatments and management; (iv) functional health outcomes, including physical, social, cognitive and mental functioning and self-care abilities; (v) patient satisfaction with care; and (vi) cost outcomes.
Psychological distress, health care use and mortality have recently been identified as nursing-sensitive outcomes (Doran, 2011) ; however, they have yet to be incorporated in the original model.
| DE S I G N
Scoping review methodology was used (Grant & Booth, 2009; The Joanna Briggs Institute, 2014) . The aim of the scoping review is to inform a discussion for the applicability of using the NREM in the primary health care setting through a synthesis of the literature that has used the model in all health care sectors.
| ME THOD
| Search methods
The search strategy aimed to find both published and unpublished studies/reports. The following databases were searched in July 2018: were assessed for inclusion using the pre-established selection criteria. Any disagreements that arose between reviewers were resolved through discussion, or with a third reviewer. This scoping review considered both quantitative and qualitative study designs, including expert opinions and reports. According to scoping review methodology, a formal quality assessment of articles is not required (Grant & Booth, 2009; The Joanna Briggs Institute, 2014) ; thus, articles were not excluded based on concerns with methodological quality.
| Data synthesis and analysis
Given the heterogeneity of the studies included and the use of different methodologies, study populations, interventions and outcomes, findings are reported as a narrative summary and include tables and figures to aid in data presentation where appropriate. Variables and relationships examined in studies are mapped according the NREM (e.g. structure-process-outcome). Additional details extracted from articles included design, setting and information regarding how the NREM was applied in the study and overall conclusions. Results are organized by health care setting, namely, acute care, long-term care, home care, ambulatory care, unspecified or multiple locations and primary health care.
| RE SULTS
| Summary of included literature
A total of 22 articles met the inclusion criteria (Figure 2 ). Most literature identified was conducted in the acute care setting (N = 12).
Other settings included long-term care (N = 1), home care (N = 1), ambulatory care (N = 2), primary care (N = 2) and few were not specific to a single setting (N = 4). Most the studies were conducted in Canada (N = 12) and the United States (N = 6), with few from other countries (e.g. Singapore, Portugal). Table 2 provides an overview of each study, including how the NREM was applied. 
| Acute care
Thirteen studies that used the NREM were conducted in the acute care setting (Doran et al., 2006a; Doran et al., 2006b; Doran et al., 2002; Endacott, Eliott, & Chaboyer, 2009; Gazarian, 2008; Kossman & Scheidenhelm, 2008; Manojlovich, 2005; Manojlovich, Antonakos, & Ronis, 2009; Mok, Wang, & Liaw, 2015; Salgueiro, Lopes Fereira, Lucilia Cardoso, & Vidinha, 2014; Saunders, 2011; Sidani & Irvine, 1999; White, Jackson, Besner, & Norris, 2015) , including six in Ontario, Canada (Table 2) . Typically, these studies used the NREM as an organizing framework to guide the selection of study variables and there was great variability with respect to the specific variables from each component of the NREM that were investigated. Only a few studies examined relationships across variables in different domains of the model (i.e. structure, process and outcome). (Doran et al., 2006a (Doran et al., , 2006b ). Similar to Doran et al. (2002) , data were collected that related to the structure, process and outcome components of the NREM. Both studies explored a broader set of variables and included more specific nursing interventions as a measure of the independent nursing role. Doran et al. (2006a) found that in the acute care setting, patient positioning and self-care interventions related to oral hygiene had a positive effect on functional status (p < 0.01). Similarly, Doran et al. (2006b) found that improved functional status was related to specific nursing interventions, including energy management, exercise therapy, urinary bladder training, bed rest care, positioning and self-care assistance (p < 0.05).
F I G U R E 2 Search strategy and results
Initial
| Long-term care
Two studies used the NREM in the long-term care setting (one being a multi-setting study not specific to long-term care) (Doran et al., 2006b; Landesman, Murphy, Richards, Smyth, & Osakue, 2003) . In long-term care, Doran et al. (2006b) found that nursing interventions (process) for bowel incontinence, bed rest care and position in a wheelchair were significantly related to functional status (outcome) (p < 0.05). For example, functional status was most strongly correlated with self-care assistance (r = 0.43). Relationships between nursing interventions (process) and symptom control outcomes, including dyspnea, pain and fatigue frequency and severity, were also noted (Doran et al., 2006b ). Landesman et al. (2003) found that the independent nursing role of mouth care was related to improved clinical outcomes and patient satisfaction.
| Home care
There was only one study conducted in home care. Doran et al. (2014) found that nursing interventions (process) consistent with
Registered Nurses Association of Ontario (RNAO) Best Practice
Guidelines were associated with patient outcomes (Doran et al., 2014) . There were associations between structural variables, such as patient age and medical diagnosis and outcome variables, such as pain and dyspnea (Doran et al., 2014) . For example, the nursing intervention implemented to observe the pain (outcome) in patients was to screen patients at least once a visit for pain (process) (p < 0.0001). When nurses documented their practice of this intervention more frequently (56.2% documented in all pertinent cases), it was associated with reduced pain in 44% of cases (p < 0.0001).
Other patient outcomes observed included falls during the episode of care, presence and improvement of dyspnea and having/being at risk of developing a pressure ulcer.
| Ambulatory care
Two studies that used the NREM were conducted in the ambulatory care setting. In the ambulatory care setting, the NREM provided a conceptual structure for variable selection in a descriptive study. Rondinelli, Omery, Crawford, and Johnson (2014) showed that all functional patient outcomes were sensitive to nursing care. That is, the nursing interventions contributed to the improved patient outcomes (p < 0.05).
| Primary health care
Two studies used the NREM as an organizing framework to guide selection of the study variables in primary health care. Tarlier (2006) conducted an ethnographic study in a remote First Nations Community in Manitoba, Canada, and explored the effect of NP practice on maternal-infant health outcomes. Furthermore, the NREM was used to guide data extraction and map findings from a scoping review, which investigated the current knowledge regarding nursing roles and resources in primary health care in Atlantic Canada (Curnew, 2017 
| D ISCUSS I ON
The aim of this paper was to synthesize literature using the NREM across all health care sectors and discuss the use of the NREM in the primary health care setting. It was not surprising that most research using the NREM was conducted in acute care, as the model was initially developed for evaluating nursing effectiveness in this setting. Only two studies related to primary health care were found. Seabra et al. (2017) .
Note: original Nursing Role Effectiveness Model articles and review papers are not included in table. outcome could be considered reasonable to examine in primary health care. However, nurse's roles related to elimination management, immobility management and physical comfort promotion, as well as patient outcomes such as pressure ulcers, are not as obviously transferable to the primary health care setting. While most studies used the NREM as a guiding framework for variable selection/extraction with a breadth of variables investigated, few studies validated the relationships proposed in the model and no validation of relationships has been performed in the primary health care setting.
| Strengths of the NREM
Several strengths associated with using the NREM to evaluate nursing outcomes were identified, particularly with strong evidence for its application in acute care. The NREM postulates that structural variables can affect the processes performed by nurses. For example, effective communication among health care professionals, as a measure of the interdependent nursing role, is fostered by educational preparation and work autonomy which are structural variables (Doran et al., 2002) . Perhaps most importantly, the NREM proposes that the process of care can directly influence the outcome. For example, the quality of nursing care, as a measure of the independent nursing role, has been shown to directly affect functional health outcomes (Doran et al., 2002) . Structure components are also proposed to both directly and indirectly influence outcomes. For example, patient age and immune status can directly affect the rate of nosocomial infections (Irvine et al., 1998a; Lipsett, 2008; Sidani & Irvine, 1999) . The indirect effects of structural variables on outcomes are mediated through the process component.
For example, the effect of nurses' job autonomy on the achievement of functional health outcomes, including functional status, mood disturbance and therapeutic self-care, is mediated through nurses' independent and interdependent role functions (Doran et al., 2002) .
Therefore, the NREM can serve as a framework to guide the organization and selection of variables in studies evaluating nursing-sensitive outcomes.
The multiple interventions that health care professionals undertake as part of their regular practice pose a significant barrier to the evaluation of quality of care (Sidani & Braden, 1998) . The NREM assists in overcoming this barrier by incorporating a broad set of variables that are reflective of the multidimensional nature of nursing care (Irvine et al., 1998b; Sidani & Irvine, 1999) and has the ability to address the unique contributions of the nurse in independent and interdependent roles (Doran et al., 2002) . Although these variables have theoretical applicability to multiple settings, its applicability across various health care settings has yet to be confidently validated.
Another strength of the model is that the NREM attempts to delineate relationships among structure, process and outcome variables and emphasizes the importance of conceptualizing outcomes in terms of the factors that precede them (Sidani & Irvine, 1999) . For instance, given that structural variables can indirectly affect outcomes through process variables (Doran et al., 2002) , if process variables are neglected then there is the potential for confounding factors to influence study results. Neglecting structure or process components in the NREM can result in limitations associated with the interpretation and generalizability of study results (Sidani & Braden, 1998) , and therefore, it is important to examine relationships among all of the components in the NREM (Sidani & Irvine, 1999) . The NREM subjects nursing research to address all factors involved with nursing care simultaneously.
Unlike the Donabedian (1966) structure-process-outcome model of quality care, the NREM explicitly incorporates patient characteristics, such as age, income, education and health status, which have been shown to influence outcomes (Donabedian, 1966; Sidani & Braden, 1998) . This model is further strengthened by the incorporation of patient outcomes which have been empirically found to be sensitive to nursing care (Irvine et al., 1998b) .
These nursing-sensitive outcomes allow researchers to explore and delineate nursing specific contributions to patient outcomes, which can be used to hold nurses accountable for their professional practice.
| Limitations of the NREM
As for limitations of the model, the NREM does not explicitly ref-
erence the importance of ongoing assessment to evaluate outcomes and makes no direct reference to time. As a result, many of the studies identified in the literature review used a cross-sectional study design to evaluate nursing outcomes and therefore could only measure associations, rather than evaluate the nature or dose of the specific nursing interventions (i.e. no causal relationships can be examined) (Doran et al., 2002; Manojlovich, 2005; Manojlovich et al., 2009; Saunders, 2011) . The NREM also does not acknowledge the potential for reciprocal interactions between components or indirect interactions between variables in a given component. For example, although not depicted in the diagram that represents the NREM, Doran et al. (2002) identified that there were interactions between variables in the process component. The NREM also does not explicitly show the direct relationship between the structure component and patient outcomes, which has been identified in other studies (Doran et al., 2006a; Sidani & Irvine, 1999) .
| Evaluating nursing roles in interdisciplinary primary health care teams
A strong point of the NREM is that it embraces the concept of interprofessionalism. Over recent years, there has been an increasing emphasis placed on delivering primary health care services through interprofessional health care teams in Canada (Health Canada, 2006; Hutchison, Levesque, Strumpf, & Coyle, 2011) .
Team-based models of care that incorporate allied health care professionals, such as nurses, social workers and pharmacists, can improve access to health care services, use resources more efficiently and improve chronic disease management in the primary health care setting (Dahrouge et al., 2012; Hogg et al., 2009; Liddy, Singh, Hogg, Dahrouge, & Taljaard, 2011; G. Russell et al., 2010; (Doran, 2003 (Doran, , 2011 . Thus, the model offers a framework, strategy, approach and foundation to effectively evaluate distinct nursing roles in the context of interdisciplinary teams, a hallmark of the primary health care reform.
| Modifying the NREM for primary health care
There is little direct evidence to support the use of this model to evaluate nursing-sensitive outcomes in the primary health care
setting. When considering the utility of the NREM in the primary health care setting, it is important to first understand the unique needs of this clinical environment in comparison with the acute care facilities that the NREM has been previously been applied to.
Acute care focuses on providing health care services in the hospital environment for the necessary treatment of a disease or a severe episode of illness (Canadian Institute for Health Information, 2012), whereas primary health care focuses on health promotion and the prevention, diagnosis and treatment of illness and injury (Health Canada, 2006; World Health Organization, 1978) . The relationships proposed in the NREM and the nursing-sensitive outcomes that are included in the model are supported by empirical evidence synthesized from the literature in acute care (Doran, 2011) . It is unclear whether these relationships and outcomes apply to the primary health care setting. A comprehensive review of the literature and consultation with experts would therefore need to be performed to determine which variables identified in the NREM are the most relevant to nursing outcome evaluation in primary health care before the NREM could be used in this setting (Haggerty, 2007; Hogg, Rowan, Russell, Geneau, & Muldoon, 2008 identified were assessment, monitoring and follow-up of patients with chronic diseases (Norful et al., 2017) . Similarly, a systematic review synthesizing outcome measures and the effectiveness of this important and growing role in primary health care teams is needed and currently being conducted by the present research team (Lukewich et al., 2018) . Such a review would inform the modification of the outcome domain in NREM. For example, with respect to the nursing-sensitive outcomes identified in the NREM, functional status, as a measure for readiness of discharge from a health care institution or service, may not be relevant in the primary health care setting, where patients receive care periodically as needed over the course of their life-time and are not discharged. Many studies have found that nurses in primary health care are extensively involved with chronic disease management and can positively affect patient outcomes (Dahrouge et al., 2012; Denver, Barnard, Woolfson, & Earle, 2003; Hogg et al., 2009; Kleinpell, 2009; Laurant et al., 2009; Loveman, Royle, & Waugh, 2003; Lukewich, Corbin, et al., 2014; Lukewich, Edge, VanDenKerkhof, Williamson, & Tranmer, 2016; Renders et al., 2001; Schadewaldt & Schultz, 2011; Vrijhoef, Diederiks, Spreeuwenberg, Wolffenbuttel, & van Wilderen, 2002) . Thus, there is precedence for the modification of the NREM to meet the unique requirements of different health care environments, particularly primary health care (Redekopp, 2007; Sidani & Irvine, 1999; Yoon, 2011) .
| Limitations
A limitation to this review is that studies were only included that specifically used the NREM as a guiding model for outcome evaluation.
Studies that investigated the relationships proposed in the NREM without referencing the NREM are not included. Thus, specific relationships in the model may be validated outside of the context of the model's use. Despite utilizing a comprehensive search strategy, it is possible that there are articles that used the NREM that were not captured in this review.
| CON CLUS ION
Although nurses are well positioned to influence patient outcomes in primary health care, the unique contributions of nurses to patient outcomes have yet to be firmly established in this health care setting. One of the barriers hindering the evaluation of nursingsensitive outcomes in primary health care is the lack of a comprehensive model that can be used as a framework to guide such studies. Given the success of the NREM in the acute care setting, it is likely that this model will be useful in the development of studies assessing similar relationships in primary health care.
However, before this model can be successfully used to facilitate primary health care nursing research, it must first be modified to incorporate the unique characteristics of the primary health care setting. Once modified, the NREM has the potential to identify nurse-specific outcomes that can be collected and contributed to national health database initiatives, giving the nursing profession accountability and justify their importance in health care policy decision-making.
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